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Fig. 1. Mean comparisons of the individual main effect of the silicic acid (SiA) concentration on the tomato seed germination
percentage; Columns with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Fig. 2. Mean comparisons of the interaction effect of the sodium nitroprusside (SNP) concentration on the tomato seed germination
percentage; Columns with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Table 2. Mean comparisons of the triple interaction effect of silicic acid (SiA), sodium nitroprusside (SNP) and salinity on the
tomato seed germination rate.
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Means in each columns with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Fig. 3. Mean comparisons of the effect of silicic acid (SiA) on the stress index of tomato seedlings; Columns with the same letters do
not represent a significant difference at the 5% level of the LSD test.
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Fig. 4. Mean comparisons of the interaction effect of sodium nitroprusside (SNP) and salinity on the stress index of tomato seedlings;
Columns with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Fig. 5. Mean comparisons of the interaction effect of sodium nitroprusside (SNP) and salinity on the average tomato seedlings
length; Columns with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Fig. 6. Mean comparisons of the interaction effect of silicic acid (SiA) and salinity on the average tomato seedlings length; Columns
with the same letters do not represent a significant difference at the 5% level of the LSD test.
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Abstract

This investigation was conducted to evaluate the effect of seed pretreatment using silicic acid and sodium nitroprusside
on the germination parameters of tomato (Lycopersicom esculentum cv. Isabella) under salinity stress based on a
factorial arrangement in a completely randomized design with 5 replications. The first factor, salinity levels, included 0,
25, 50, 100 and 150 mM sodium chloride (0.067, 2.45, 5.44, 9.52 and 14.10 dS m™, respectively); the second one was
the chemical pretreatment of the seed with/without 2.5 mM silicic acid solution (SiA), and the third one was the
chemical pretreatment of the seeds with/without 100 mM sodium nitroprusside (SNP). Results showed that, due
germination percentage, germination rate, seed vigor index and stress tolerance index were all decreased, but
application of SiA and SNP improved some factors in Isabella tomato seed germination. Under saline conditions, the
use of SiA and SNP had a significant effect on reducing the effects of salinity in the above-mentioned indices. In
general, the negative effects of salinity on the seed germination characteristics could be reduced by pretreating tomato
seeds with 100 uM SNP or 2.5 mM SiA solution, alone or in combination, under salinity levels up to 100 mM NaCl
(i.e., 9.52dS m™).

Keywords: Germination percent, Germination rate, Seed vigor index, Stress tolerance index.

Background and Objective: Tomato as the most important vegetable produced in the world (1). Tomatoes are
classified as a semi-sensitive plant to salinity. Seed germination is usually the most important stage during seedling
establishment (2). This investigation was conduction with aim of evaluation the effect of seed pre-treatment using silicic
acid (SiA) and sodium nitroprusside (SNP) on germination parameters of tomato cv Isabella under salinity stress.
Isabella is one of the most important tomato cultivars that is grown in greenhouse conditions as well as tomato
scaffolding (3). In some southern of Iran, cultivation of greenhouse cultivars is done in scaffolding conditions. In this
area, there is still a problem with access to suitable water or a desalination device in some areas, and farmers themselves
are producing seedlings (4). Seed priming with substances such as SNP and silicic acid can improve the vegetative
growth of seedlings after transfer to the main field, so production conditions in the main filed are not always irrigated
with suitable water and sometimes occurs with water at high salinity levels. Therefore, seed priming with different
materials can adapt the seedling to withstand stress conditions in the main field (5).

Methods: The experiment was carried out as factorial arrangement in a completely randomized design with 5
replications. The first factor was salinity levels include 0, 25, 50, 100 and 150mM sodium chloride (0.067, 2.45, 5.44,
9.52 and 14.10 dS m™!, respectively); the second was chemical pretreatment of the seed with/without 2.5 mM SiA and
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the third was chemical pretreatment with/without 100 mM SNP. The studied characteristics were seed germination and
rate,seed vigor index, seedling length, seedling fresh and dry weight, and stress index. The obtained data was analyzed
using SAS ver. 9.1 software and the means were compared using LSD test (p < 0.05).

Results: Based on the results of variance analysis, silicic acid and salinity had a significant effect on all the studied
traits but SNP only had a significant effect on seed vigor index. With regard to germination rate and average seedling
length, a significant effect between SiA and SNP was observed. There was a significant interaction between SiA and
salinity in all traits except germination percentage and stress tolerance index. The interaction between SNP and salinity
was significant in all traits. On the other hand, a significant effect was observed between germination rate, seed vigor
index and seedling fresh weight. According to the results, due to salinity stress, germination percentage and rate, seed
vigor and stress index decreased, but application of SiA and SNP improved some factors in Isabella tomato seed
germination. Under salinity conditions, use of SiA and SNP had a significant effect on reducing the effects of salinity
on the above indices.

Conclusions: In general, negative effects of salinity on seed germination can be reduced by pre-treating seeds with 100
uM SNP or 2.5 mM SiA solution alone or in combination under salinity levels up to 100 mM NaCl (9.52 dS m™). The
use of SiA significantly increased the germination percentage compared to control plants, although the use of SNP did
not have a positive effect. Co-application of SiA and SNP at 100 mM salinity significantly increased germination rate.
However, application of these two substances in non-salinity conditions resulted in a significant increase in germination
rate. Therefore, the use of these two substances in the absence of salinity is also recommended. Positive effects of the
combined use of SiA and SNP in salinity of 50 and 100 mM of NaCl based on seed vigor index, can be considered as a
suitable treatment to overcome salinity stress. Also, the positive effects of the combined use of these two substances in
salinity of 25 and 50 mM sodium chloride on the fresh weight of seedlings, as an indicator in improving the vegetative
growth of seedlings can be considered.
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